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(57)Abstract 

PROBLEM TO BE SOLVED: To form an image by holding a toner 
imag so that the toner image can be separated and removed from an 
image receiving sheet and to reuse toner or/and the image receiving 
sheet on which the toner image is formed. 

SOLUTION: The image receiving sheet S possesses a rugged surface 
s2' n which many recessed parts s21 to accept the toner are formed, 
and the toner image is formed by sticking the toner T to the recessed 
parts s21 of the rugged surface s2' of the image receiving sheet so 
that the toner T can be removed, and the toner T stuck at the 
recessed part s21 is protected by the projected part s22 of the rugged 
surface s2' of the image receiving sheet so that the image is formed. 
As for the toner image forming image receiving sheet S of a reuse 
object, the toner is separated and removed from the image receiving 
sheet, and the image receiving sheet after the toner is removed 
or/and the removed toner are supplied for reuse. 
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Title of the Invention 

NON-FIXING TYPE OF IMAGE FORMING METHOD, METHOD OF REUSING IMAGE 
FORMING MATERIAL, IMAGE FORMING APPARATUS, IMAGE RECEIVING SHEET AND 
DEVELOPER 

What is claimed is: 

1. A non- fixing type image forming method for forming a toner 
image on an image receiving sheet, characterized in that the method 
comprises the steps of preparing an image receiving sheet having an 
irregular surface provided with a large number of concavities for 
receiving a toner as the image receiving sheet, and adhering removably 
the toner to the concavities of the irregular surface of the image 
receiving sheet to form the toner image, so that the toner adhered 
to the concavities of the irregular surface of. the image receiving 
sheet may be protected by convexities of the irregular surf ace. of 
the image receiving sheet. 

2 . The non-fixing type image forming method according to claim 

1, wherein the toner is a chargeable toner and wherein for formation 
of the toner image on the image receiving sheet, the toner is 
electrostatically adhered to the concavities of the irregular surface 
of the image receiving sheet. 

3. The non- fixing type image forming method according to claim 

2, wherein the toner is a chargeable magnetic toner . 

4 . The non-fixing type image forming method according to claim 
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If 2 or 3^ wherein the toner adhered to the convexities of the irregular 
surface of the image receiving sheet is removed in forming the toner 
image on the image receiving sheet . 

5 . The non- fixing type image forming method according to claim 
4, wherein the toner is the chargeable toner and wherein top portions 
of the convexities of the irregular surface of the image receiving 
sheet are charged to have the same polarity as a chargeable polarity 
of the toner in removing the toner adhered to the top portions of 
the convexities. 

6. A method of reusing an image formation material, 
characterized in that the method comprises the steps of: 

forming a toner image on a prepared image receiving sheet having 
an irregular surface provided with a large n\amber of concavities for 
receiving a toner in a manner to removably adhere the toner to the 
concavities of the irregular surface of the image.. receiving sheet 
and to cause the convexities of the irregular surface to protect the 
toner adhered to the concavities; and 

removing the toner from the image receiving sheet carrying 
the toner image, to be reused, to provide at least one of the removed 
toner and the image receiving sheet after removal of the toner for 
reuse, 

7 ; The method of reusing the image formation material according 
to claim 6, wherein the toner is the chargeable toner and, for formation 
of the toner image on the image receiving sheet, the toner is 
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electrostatically adhered to the concavities of the irregular surface 
of the image receiving sheet and wherein, for removal of the toner 
adhered to the image receiving sheet, the adhered toner is removed 
by utilizing an electrostatic force. 

8 . The method of reusing the image formation material according 
to claim 6, wherein the toner is the chargeable magnetic toner, and 
wherein, for removal of the toner adhered to the image receiving sheet, 
the adhered toner is removed by utilizing the electrostatic force 
and a magnetic force. 

9. The method of reusing the image formation material according 
to claim 7 or 8, wherein, ,for removal of the toner adhered to the 
image receiving sheet, an alternating bias is superimposed on the- 
electrostatic fprce. 

10 . The method of reusing the image formation material according 
to any one of claims 6 through 9, wherein the toner adhered .to the_ 
convexities of the irregular surface of the image receiving sheet 
is removed in forming the toner image on the image receiving sheet, 

11 . The method of reusing the image formation material according 
to claim 10, wherein the toner is a chargeable toner and wherein the 
top portions of the convexities of the irregular surface of the image 
receiving sheet are charged to have the same polarity as the chargeable 
polarity of the toner in removing the toner adhered to the top portions 
of the convexities . 

12. An image forming apparatus, characterized in that the 
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apparatus comprises: 

a device for forming a toner image on an image receiving sheet 
by removably adhering a toner to concavities of the image receiving 
sheet having an irregular surface provided with a large number of 
the concavities for receiving the toner for use in forming the toner 

image; • . 

and a device for separating and removing the toner from the 
image receiving sheet which is transported to a region of forming 
the toner image, disposed upstream in an image receiving sheet 
transporting direction from a region of forming the toner image on 
the image receiving sheet by the device for forming the toner image. 

13- The image forming apparatus according to claim 12, wherein 
the toner image forming device electrostatically adheres the toner 
to the concavities of the irregular surface of the image receiving 
sheet. 

14. The image forming apparatus according to claim 13, wherein 
the toner separating and removing device separates and removes the 
toner from the image receiving sheet to be transported to the toner 
image forming region by utilizing an electrostatic force. 

15. The image forming apparatus according to claim 13, wherein 
the toner separating and removing device separates and .removes the 
toner from the image receiving sheet to be transported to the toner 
image forming regionby utilizing an electrostatic force andamagnetic 
force. 
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16- The image forming apparatus according to claim 14 or 15^ 
wherein the toner separating and removing device separates and removes 
the toner from the image receiving sheet to be transported to the 
toner image forming region by superimposing an alternating bias on 
the electrostatic force. 

17 . The image forming apparatus according to any one of claims 
12 through 16, comprising: 

a convexity toner removing device disposed downstream in the 
transporting direction of the image receiving sheet from the region 
of forming the toner image on the image receiving sheet by the toner 
image forming. device so as to remove the toner adhered to top portions 
of convexities of the irregular surface of the image receiving sheet. 

18. The image forming apparatus according to claim 17, wherein 
the convexity toner removing device is provided with a charging device 
for charging the top portions of the convexities of the irregular 
surface of the image receiving sheet to give the same polarity as 
a cha.rgeable polarity of the toner to the top portions thereof. 

19. The image forming apparatus according to any one of claims 
13 through 18, wherein 

the toner image forming device includes: 

an electrostatic latent image carrier,. 

a device for forming an electrostatic latent image 
corresponding to original image information on the electrostatic 
latent image carrier. 
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a developing device for developing the electrostatic latent 
image to form the toner image, and 

a transfer device for electrostatically transferring the toner 
in the toner image onto the irregular surface of the image receiving 
sheet . 

20 . The image forming apparatus according to any one of claims 
12 through 19, comprising a device for supplying a separated and removed 
toner from the toner separating and removing device to the toner image 
forming device . 

21- The image forming apparatus according to claim 19, wherein 
the developing device also serves as at least a part of the toner 
separating and removing device. 

22. The image fonhing apparatus according to any one of claims 
12 to 21, comprising a device for supplying the removed toner from 
the convexity toner removing device to the toner image forming device - 

23. An image receiving sheet for forming a toner image by 
removably adhering a toner to the image receiving sheet, characterized 
in that the sheet has' an irregular surface provided with a large number 
of concavities for receiving the toner to form the toner image, so 
that the toner image adhered thereto canbeprotectedby the convexities 
of the irregular surface of the image receiving sheet. 

24. The image receiving sheet according to claim 23, wherein 
the concavities and the convexities of the irregular surface of the 
image receiving sheet are dispersed substantially uniformly, and 
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wherein the total area occupied by the concavities of the irregular 
surface is larger than the total area occupied by the convexities, 
and wherein each concavity is deeper and larger than each toner so 
that each concavity can receive and accommodate two or more toners 
inside . 

25 . A developer, characterized in that the developer comprises 
a mixture of colored chargeable magnetic toners and transparent and/ or 
white chargeable particles having chargeable polarity opposite to 
chargeable polarity of the colored chargeable magnetic toners . 

26. The developer according to claim 25, wherein the colored 
chargeable magnetic, toners contain ferromagnetic ferrite powder. 

27. The developer according to claim 25 or 26, wherein the 
transparent and/or white particles are particles of an organic or 
inorganic compound - 

28. The developer according to claim 25, 2 6 or 27, wherein 
the- colored chargeable magnetic toner has a particle diameter of 
approximately 5 |m - 30 and each transparent and/or white particle 
has a particle diameter of approximately 5 vlhi - 30 v™- 
[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] 

The present invention relates to an image forming method of 
a non- fixing type for forming a toner image on an image receiving 
sheet and a method of reusing an image formation material (an image 
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receiving sheet and/o^r a toner) , and also relates to an image forming 
aLpparatus, an image receiving sheet and a developer which are used 
for implementing the above methods. 
[0002] 

[Prior Art] Image forming methods have been employed for forming a 
toner image on an image receiving sheet for a long time. An 
electrophotographic image formxng method is a typical one among these 
methods. According to the electrophotographic image formation, an 
electrostatic latent image carrier such as a photosensitive meitiber 
is charged to apredeterminedpotential, and image exposure is effected 
oh. a charged region to form an electrostatic latent image according 
to original image information- Then, the electrostatic latent image 
thus formed is developed into a visible toner image with a developer. 
The visible toner image is finally transferred onto the image receiving 
sheet, and is fixed thereto. _ . . _ . 

[0003] Apart from the above, an image forming method of a direct 
recording type has been proposed. According to this type, the 
electrostatic latent image is not formed, and the toner is directly 
adhered onto the image receiving sheet to form a toner image in 
accordance with the original image information, and is fixed. 
Alternatively, the toner image may be directly formed on an 
intermediate transfer member in a similar manner. The image thus 
formed is then transferred and fixed onto the image receiving sheet. 
In either of the above types, the conventional image forming method 
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uses a developer containing the toner which can be fixed onto the 
image receiving sheet. As a typical example of such developer, a toner 
of a hot-melting type, which is formed of pigment or dye dispersed 
and mixed into thermoplastic resin, may be used, 

[0004] The toner image formed of the toner of such a hot-melting type 
is finally melted and fixed onto the image receiving sheet made of 
paper, plastics or the like by heat applied from a heat roller, infrared 
rays or the like. In this operation^ the toner image is heated under 
increased pressure when so required. In any case, the. toner fixed 
onto the image receiving sheet is difficult to separate from the image 
receiving sheet, and therefore reuse of the toner and image receiving 
sheet is difficult. Accordingly, today the image receiving sheet 
having the toner image fixed thereto is disposed when it becomes 
unnecessary. 

[0005] - 

[Object to be Achieved by the Invention] 

With progress of information technology in recent days, large 
amounts of such toner and image receiving sheets have been used, and 
the energy required for the production of them as well as a carbon 
dioxide gas discharged thereby have been increasing- As a method of 
separating the toner from the transfer sheet for reusing transfer 
sheets carrying a toner image fixed thereto, a deinking method which 
uses an aqueous solution of, e.g., a surface active agent has been 
known. However, this requires a large amount of energy for removing 
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water permeated into paper, and the removed toner cannot be reused 
because it is in the solidified form after melting. 
[0006] Accordingly, an object of the invention is to provide an image 
forming method for forming a toner image on an image receiving sheet, 
particularly the image forming method of a non-fixing type, in which 
the toner image is not fixed to the image receiving sheet in contrast 
to the prior art and the toner image is held for image formation on 
the image receiving sheet in such a state that allows separation and 
removal, and thereby allows reuse of the toner removed from the image 
receiving sheet already subjected to toner image formation and/or 
the image receiving sheet. 

[0007] Another object of the invention is to provide a method of reusing- 
an image formation material, which allows separation and removal of 
toner from an image receiving sheet carrying a toner image, and allows 
reuse of the toner and/or . the ..image receiving sheet. 

A further obj ect of the invention is to provide an image forming 
apparatus of a non-fixing type, which is suitable for implementing 
the image forming method of a non- fixing type and the image formation 
material reusing method according to the invention. 
[0008] A still further object of the invention is to provide an image, 
receiving sheet, which is suitable for implementing the image forming 
method of a non- fixing type and the image formation material reusing 
method according to the invention. 

An additional object of the invention is to provide a developer 
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which is suitable for implementing the image forming method of a 
non- fixing type and the image formation material reusing method 
according to the invention. 
[0009] 

[Means for Achieving the Object] The present invention is based on 
the present inventor's concept described below. The largest 
factor for consuming energy in the existing hard copying system lies 
in the step of fixing a toner image onto a. transfer sheet such as 
transfer paper sheet. If this fixing step is made unnecessary, the 
consumption of energy must be substantially reduced. Further when 
the transfer sheet or the like used can be reused, this can achieve 
remarlcable effects of saving energy and natural resources. 
[0010] In our daily life and our business activities, vast amounts 
of penciled documents and drawings are used. The penciled images 
can be formed of particles produced by rubbing a mixture_ of _ carbon 
and clay used as the pencil core against a sheet of paper, and can 
be formed and retained without use of a specific fixing agent or without 
conducting a specific fixing step. Further, the shaved particles 
of the pencil core are embedded in concavities of an irregular surface 
of paper sheet and cannot be removed by slight contact, although the 
image formed of the particles can be easily erased by a rubber eraser . 
[0011] The present inventor considered whether there is a method of 
reusing an image receiving sheet and toner in which a toner image 
is retained on an image receiving sheet without being completely fixed 
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thereto if a special external force is not exerted and the toner image 
is removed off the image receiving sheet if so desired. As a result, 
the inventor conducted extensive research based on this concept and 
found the following. 
[0012] 

(1) An image receiving sheet having an irregular surface 
provided with a large number of concavities for receiving a toner 
may be used- 

(2) The toner can be removably adhered to the concavities of 
the irregular surface of the image receiving sheet to form a toner 
image . 

(3) The toner adhered to the concavities of the irregular surface 
of the image receiving sheet may be protected from an external force 
by convexities of the irregular surface. Thereby, the toner image, 
which is not subjected to a conventional fixing proce_s sing, unlike . . . 
the prior art , can be maintained as long as a particular toner removing ~ 
action is not effected thereto. 

(4) The toner adhered to tops of the convexities of the irregular 
surface of the image receiving sheet may be removed when necessary. 

(5) After the toner image is formed on the image receiving 
sheet, the toner and/or the image receiving sheet can be reused by 
separating and removing the toner from the image receiving sheet 
carrying the toner image. This can be easily performed because the 
toner is removably adhered to the sheet. 
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[0013] Based on the above findings, the invention provides the image 
forming method, a method of reusing an image formation material, an 
image forming apparatus, an image receiving sheet and a developer, 
as follows: 

(1) Image Forming Method 

A non-fixing type image forming method for forming a toner 
image on an image receiving sheet, characterized in that the method 
comprises the steps of preparing an image receiving sheet having an 
irregular surface provided with a large number of concavities for 
receiving a toner as the image receiving sheet, and adhering removably 
the toner to the concavities of the irregular surface of the image 
receiving sheet to form the toner image, so that the toner adhered 
to the concavities of the irregular surface of the image receiving 
sheet may be protected by the convexities of the irregular surface 
of the image receiving sheet. The adhered toner image is. the. formed 
image. 

[0014] According to the non-r fixing type image forming method of the 
invention, using the image receiving sheet having the irregular 
surface provided with a large number of concavities for receiving 
the toner, the toner is adhered removably to the concavities of the 
irregular surface of the image receiving sheet to form the toner image . 
The toner adhered to the concavities is protected by the convexities 
of the irregular surface of the image receiving sheet. Thereby, the 
toner image formed on the image receiving sheet can maintain the state 
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of the required toner image unless an excessively large external force 
is applied, although the toner image is merely adhered to the sheet, 
and is not subjected to fixing processing such as heating employed 
in a conventional image forming method. During viewing of the toner 
image on the image receiving sheet, storing of the image receiving 
sheet, or mere moving of the sheet, the image receiving sheet may 
come into contact with another image receiving sheet or may be touched 
with a finger so that a small external force is applied thereto . However, 
such a small external force does not cause disadvantages such as extreme 
disturbance of the toner image and adhesion of the toner to a rear 
side of another overlaid image receiving sheet. 

[O015] Since the toner is merely and therefore removably adhered to 
the image receiving sheet, the toner can be separated from the image 
receiving sheet so that the separated and removed toner and/or the 
image receiving sheet from which the toner is removed can.be_reused.. 
The non- fixing type image forming method of the invention does not 
require a fixable toner which is, for example, thermally meltable 
and thus allows thermal fixing. Accordingly, a toner made of hard 
material can be used so that a toner of increased lifetime having 
suppressed deformation, wearing and melting can be used. 
[0016] For forming the toner image on the image receiving sheet, the 
non-fixing type image forming method of the invention can employ a 
conventional formation method such as the electrophotographic method 
utilizing the electrostatic latent image or the direct recording 
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method already described. In any one of the foregoing cases, the toner 
maybe a chargeable toner or a chargeable magnetic toner, and formation 
of the toner image on the image receiving sheet can be performed, 
for example, by electrostatically adhering the toner to the 
concavities of the irregular surface of the image receiving sheet. 
[0017] If the chargeable toner is used, an electrostatic force can 
be utilized for separating and removing the toner from the image 
receiving sheet. If the chargeable magnetic toner is used, the 
electrostatic and magnetic forces can be utilized for easily and 
reliably separating and removing the toner from the image receiving 
sheet. When the toner image is formed on the image receiving sheet, 
the toner may also adhere to top portions of the convexities of the 
irregular surface of the image receiving sheet. However, such toner 
adhering to the top portions of the convexities of the irregular surface 
. _.of ^ the -image . receiving sheet may be removed,, if necessary. 

[ 00 18 ] If the chargeable toner is used, the convexities of the irregular 
surface of the image receiving sheet may be charged to have the same 
polarity as the toner so that the toner adhered onto the top portions 
of the convexities can be easily separated and removed. 
(2) Image Forming Material Reusing Method 

Amethodof reusing an image formation material, characterized 
in that the method comprises the steps of: 

forming a toner image on a prepared image receiving sheet having 
an irregular surface provided with a large number of concavities for 
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receiving a toner in a manner to removably adhere the toner to the 
concavities of the irregular surface of the image receiving sheet 
and to cause the convexities of the irregular surface to protect the 
toner adhered thereto; and 

removing the toner from the image receiving sheet carrying 
the toner image, to be reused, to provide at least one of the removed 
toner and the image receiving sheet after removal of the toner for 
reuse, 

[0019] According to the image forming material reusing method of 
the invention, the toner image is removably adhered to the image 
receiving sheet by the non- fixing type image forming method of the 
invention to form the toner image. The adhered toner image is the 
formed image. Since the toner image is merely and therefore 
removably adhered to the image receiving sheet without subjecting 
, -the toner to the fixing step, regarding the toner_imag„e_receiving 
sheet to be reused, the toner can be separated and removed from the 
image receiving sheet so that the image receiving sheet after toner 
removal and/or the removed toner can be reused. 

[0020] Thus the method can contribute to saving of energy and natural 
resources. For forming the toner image on the image receiving sheet, 
the image forming material reusing method can also employ a 
conventional reusing method such as the electrophotographic method 
utilizing the electrostatic latent image or the direct recording 
method already described- The toner may be a chargeable toner or a 
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chargeable magnetic toner, and formation of the toner image on the 
image receiving sheet can be performed, for example, by 
electrostatically adhering the toner to the concavities of the 
irregular surface of the image receiving sheet. 

[0021] If the chargeable toner is used, the electrostatic force can 
be utilized for separating and removing the toner from- the image 
receiving sheet. If the chargeable magnetic toner is used, the - 
electrostatic and magnetic forces can be utilized for easily and 
reliably separating and removing the toner from the image receiving 
sheet. If the toner image on the image receiving sheet is formed 
of the chargeable toner, the electric charges of the toner may be 
partially lost, in reusing the image receiving sheet. Even in this 
case, the magnetic force can be utilized in addition to the 
electrostatic force for separating and removing the toner from the 
image receiving .sheet if_the toner is the magnetic toner. Therefore, 
separation and removal of the toner can be performed more easily and 
reliably. 

[0022] If the electrostatic force is used for separating and removing 
the toner adhering to the image receiving sheet, for reuse of the 
image receiving sheet and/or the toner, an alternating bias (in other 
words, vibration bias) {such as an AC bias) may be superimposed on 
the electrostatic force. Thereby, the toner can be separated more 
easily and reliably from the image receiving sheet- According to 
the image forming material reusing method, when the toner image is 
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formed on the image receiving sheet, the toner may also adhere to 
the top portions of the convexities of the irregular surface of the 
image receiving sheet . However, suchtoner adhering to the top portions 
of the convexities of the irregular surface of the image receiving 
sheet may be removed, if necessary. 

[0023] If the chargeable toner is used, the convexities of the 
irregular surface of the image receiving sheet may be charged to have 
the same polarity as the toner so that the toner adhered onto the 
top portions of the convexities can be easily separated and removed, 
(3) Image Forming Apparatus 

An image forming apparatus, characterized in that the apparatus 
includes : 

a device for forming a toner image on an image receiving sheet 
by removably adhering a toner to concavities of the image receiving 
sheet having an irregular surface provided with .a large^ number of 
the concavities for receiving the toner for use in forming the toner 
image; and a device for separating and removing the toner from the 
image receiving sheet which is transported to a region of forming 
the toner image, disposed * upstream in the image receiving sheet 
transporting direction from the region of forming the toner image 
on the image receiving sheet by the device for forming the toner image. 

[0024] According to this image forming apparatus, the non-fixing 
type image forming method of the invention can be implemented in the 
toner image forming device. As to the image receiving sheet to be 
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transported to the region of forming the toner image on the image 
receiving sheet by the toner image forming device, if the sheet carries 
the toner image, the toner can be separated and removed by the device 
for separating and removing the toner at a stage before the sheet 
reaches the region, so that another toner image can be formed on the 
image receiving sheet after toner removal. The toner separated and 
removed can also be reused, if so desired- In this manner, the image 
receiving sheet and toner can be recycled. 

[0025] The toner image forming device in the image forming apparatus 
may employ various types of structures. For example, the toner 
image forming device may be configured to adhere electrostatically 
and removably the toner to the concavities of the irregular surface 
of the image receiving sheet. Furthermore, the toner image forming 
device of the above type, for example, may have a portion for forming 
the toner image, corresponding to original image, information on an 
image carrier, and a transfer device for electrostatically 
transferring the toner image onto the image receiving sheet. 
[0026] Furthermore, in the above case, the portion for forming the 
toner image corresponding to the original image information on the 
image carrier may, for example, have the following structures. 

(1) The structure includes an electrostatic latent image 
carrier, a device for forming an electrostatic latent image 
corresponding to original image information on the electrostatic 
latent image carrier, and a developing device for developing the 
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electrostatic latent image to form the toner image. 

(2) The structure is of a direct recording type, and is configured, 
to form the toner image, to adhere electrostatically and directly 
the toner corresponding to original image information to the image 
carrier without forming the electrostatic latent image. 
[00 27]. It is possible to adopt the toner image forming device of the 
direct recording type, which forms the toner image by 
electrostatically adhering the toner directly to the image receiving 
sheet without employing the image carrier and without forming the 
electrostatic latent image. Examples of the toner separating and 
removing device are as follows. 

(1) The toner separating and removing device which employs 
an electrostatic force for separating and removing the toner from 
the image receiving sheet to be transported to the toner image forming 
region. _ . . 

(2) The toner separating and removing device which employs 
an electrostatic and a magnetic force for separating and removing 
the toner from the. image receiving sheet to be transported to the 
toner image forming region. 

(3) The toner separating and removing device in which an 
alternating bias (in other words, vibration bias) (such as an AC bias) 
is superimposed on the electrostatic force for separating and removing 
the toner from the image receiving sheet to be transported to the 
toner image forming region. 
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[0 028] The image forming apparatus of the invention may be provided 
with the convexity toner removing device disposed downstream in the 
transporting direction of the- image receiving sheet from the region 
of forming the toner image on the image receiving sheet by the toner 
image forming device so as to remove the toner adhered to the top 
portions of the convexities of the irregular surface of the image 
receiving sheet. The convexity toner removing device may include 
a charging device for charging the top portions of the convexities 
of the irregular surface of the image receiving sheet to give the 
same polarity as a chargeable polarity of the toner to the top portions 
thereof. 

[0029] Convexity toner removal is further described. According to 
the image forming method, image forming material reusing method and 
image forming apparatus of the invention, where the toner is a 
chargeable type or chargeable magnetic type, for forming the toner 
image by electrostatically adhering the toner to the image receiving 
sheet, it is possible to remove the toner adhering to the convexities 
of the irregular surface of the image receiving sheet by charging, 
as stated before, the top portions of the convexities to give the 
same polarity as the chargeable polarity of the toner to the top portions 
thereof. In this case, adhesion of the toner to the top portions 
of the convexities is prevented due to repulsion of the toner. To 
charge the top portions of the convexities, besides contact with an 
electrically conductive roller made of, e.g., metal, mere corona 
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discharging is also available. 

[0030] For example, a corona discharging device is first located close 
to the image receiving sheet, and the image receiving sheet is uniformly 
charged to attain the polarity opposite to the toner with a low voltage 
of about 100 V and a high current density. In this operation, a majority 
of applied charges are stored in the concavities having a large 
electrostatic capacitance. Then, a distance between the corona 
discharging device and the image receiving sheet is increased, and 
charges of the same polarity as the toner are applied to the image 
receiving sheet with a high voltage and a low current density . Thereby, 
the charges on the convexities are first removed or erased, and then 
the convexities are charged. However, a majority of high-density 
charges in the concavities remain even after the charge removing 
operation. Therefore, the concavities and the top portions of the 
convexities are charged to attain opposite polarities ^_and the toner 
is separated from the top portions of the convexities. At the same 
time, effect of holding the toner in the concavities is enhanced. 
Naturally, charging of the convexities maybe unnecessary if the top 
portions of the convexities have a small area. 

[0031] An irregular surface pattern of the image receiving sheet is 
like a gravure pattern but is dissimilair thereto since the toner image 
is formed in the concavities, unlike gravure printing, so that an 
image resolution is not dependent on a pattern size of the irregular 
surface. If the size of the irregular surface pattern is slightly 
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large ^ the pattern can be used for practical purpose. The image 
forming apparatus of the invention may comprise a device for supplying 
the separated and removed toner from the toner separating and removing 
device to the toner image forming device. In this case, if the toner 
image forming device includes a developing device, the toner can be 
supplied to the developing device. . 

[0032] When the toner image forming device includes the developing 
device, the developing device may serve as at least a part of the 
toner separating and removing device. The image forming apparatus 
of the invention may comprise a device for supplying the removed toner 
from the convexity toner removing device to the toner image forming 
device. In this case, if the toner image forming device includes the 
developing device, the toner may be supplied to the developing device . 
(4) Image Receiving Sheet 

An image receiving sheet for forming a toner iiaage_by_removably 
adhering a toner to the image receiving sheet, characterized in that 
the sheet has an irregular surface provided with a large number of 
concavities for receiving the toner to form the toner image, so that 
the toner image adhered thereto can be protected by the convexities 
of the irregular surface of the image receiving sheet. 
[0033] The image receiving sheet can be used in implementing the 
non- fixing type image forming method and the method of reusing the 
image formation material according to the invention. The image 
receiving sheet according to the invention may be made of various 
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materials such as paper, synthetic resins or a- combination thereof. 
Regarding the irregular surface of the image receiving sheet, for 
example, the concavities and the convexities are dispersed 
substantially uniformly, and the total area occupied by the 
concavities of the irregular surface is larger than the total area 
occupied by the convexities, and each concavity is deeper and larger 
than each toner so that each concavity can receive and accommodate 
two or more toners inside. 

[0034] The concavities and convexities may, for example, be regularly 
formed. Generally, the desired image receiving sheet of the invention 
is as follows. 

(1) Each of the concavities and convexities of the iraage receiving 
sheet is of fine size to the extent not to significantly deteriorate 
quality of the toner image formed thereon. 

(2) A size including a width and height, a shape and a s_trength of 
the convexity are to allow sufficient protection of the toner adhering 
to the concavity against an external force. 

(3) A shape, size and the like of the surface irregularities should 
not be an obstacle to separation and removal of the toner from the 
image receiving sheet (e.g. the concavities may assume a groove-like 
form with convex walls on both sides in parallel to each other, may 
be individually, independently and dispersedly formed in a oblong 
or square form (e.g. like a checkerboard), triangular form or the 
like, each surrounded with a convex wall, or the convexities may be 
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formed in a dispersed dot form with neighboring concavities continuous, 
with other conditions taken into consideration) . 

(4) The toner scarcely adheres to the convexities .(e.g. the shape 
and material of the irregularities are such that the toner is unlikely 
to adhere to the convexities) . 

(5) The sheet can be manufactured at a minimum cost, is environmentally 
safe, has a good appearance, and can provide a nice feel when touched. 
[00.35] The image receiving sheet according to the invention may, for 
example, be made as follows, although not restricted to this: a surf ace 
layer may be made of e.g., thermoplastic" resin such as polyethylene, 
acryl or polyester alone. or a mixture of such resin and, e.g., white 
pigment (e.g., titanivim oxide, zinc oxide, silica, aliimina, clay or 
talc) or loading pigment and may be presse.d and shaped by a master 
roller onto a sheet core layer made of, e.g., paper, to form the 
irregular surface. 

[0036] A pigment (e.g.., white pigment ) , titanixim oxide, zinc oxide 
or the like having semi conductive properties may be mixed with the 
surface layer material, if excessive charging may occur to the extent 
of causing excessive attraction of the toner and making separation 
and removal of the toner difficult. 
(5) Developer 

Various kinds of developer can be selected as the developer 
containing the toner, which can be used for implementing the non- fixing 
type image forming method and the image formation material reusing 
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method according to the invention.' 
[0037] The toner may have the following features. 

(1) The toner does not require fixing, has. high durability 
and allows easy recycling. 

(2) The toner has a small particle diameter. (This is required 
for reducing sizes of the convexities of the irregular surface of 
the image receiving sheet, and thereby improving the image quality. ) 

(3) The toner is a magnetic toner. (Separation and removal 
from the image receiving sheet can be easily performed by utilizing 
a magnetic force. Separation of impurities can be easily performed 
in the recycling process.) 

(4) The toner particle may have either a spherical form or- 
an irregular form, but is to allow smooth adhesion to the image receiving 
sheet and easy separation and removal of the toner from the image 
receiving sheet. . 

[00 38] Since the spherical toner particles are likely -to be rolled 
by the electrostatic force, such an advantage can be achieved that 
the toner is effectively prevented from remaining on the convexities 
of the irregular surface of the image receiving sheet having a high 
position energy. 

(5) Although the charging properties are generally desired, 
an electrically conductive toner may be desired or required depending 
on the properties of the image receiving sheet. 

(6) The toner can be manufactured at a low cost, is 
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environmentally safe, and has image retaining properties and good 
durability. 

[0039] The developer which is used for implementing the non- fixing 
type image forming method and image formation material reusing method 
according to the invention may be either a so-called one-component 
developer or a two-component developer containing the toner and 
particles corresponding to a carrier. If the two-component developer 
is used, the developer may have such characteristics that the toner 
is made of a magnetic material, and the particles corresponding to 
the carrier are made of a non-magnetic material, in contrast to a 
conventional two-component developer requiring conventional fixing 
processing. In this case, the non-magnetic particles may adhere to 
the image receiving sheet. However, this adhesion causes no problem 
if the particles are made of a transparent material or a material 
of the same color as the image receiving sheet_surf ace (e.g., white 
particles if the image receiving sheet is white) . 
[0040] If the two-component developer containing the chargeable 
magnetic toner and the non-magnetic carrier-corresponding particles 
are used, the alternating bias (in other words, vibration bias ) such 
as the AC bias may be superimposed on the electrostatic force for 
separating the toner from the image receiving sheet by utilizing the 
electrostatic force. Application of the alternating bias (vibration 
bias) achieves an effect of causing vibration and collision of the 
non-magnetic charged particles, and, therefore, facilitates 
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separation of the toner the more. 

[0041] In view of the above, the developer which contains the toner 
and can be used for implementing the non- fixing type image fprming 
method and the image formation material reusing method according to 
the invention may, for example, be formed of a mixture of a colored 
chargeable magnetic toner and transparent and/or white chargeable 
particles having the chargeable polarity opposite to that of the 
colored chargeable magnetic toner. 

[0042] The above colored chargeable magnetic toner may, for example, ' 
contain ferromagnetic f errite powder as a magnetic material, although 
not restricted to this . The transparent and/or white particles may, 
for example, be made of an organic or inorganic compound having contact 
chargeability of the polarity opposite to that of the toner. 
Regarding the particle diameter, the colored chargeable magnetic toner 
may have the particle diameter of, e.g. about 5 " 30 lam and the 
transparent and/or white particles may have the particle diameter 
of, e.g. about 5 ]im - 30 \xrci. 

[0043] If the particle diameter of the toner or the transparent and/or 
white particles exceeds 30 pirn, resolution of images becomes low. If 
the diameter is smaller than 5 |im, properties of separation from the 
image receiving sheet become low. Accordingly, the foregoing ranges 
are preferable. 
[0044] 

[Embodiment] 
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Embodiments of the invention are now described with 
reference to the drawings. Fig. 1 shows a schematic structure of an 
example of the image forming apparatus which can implement the 
non-fixing type image forming method and the image formation material 
reusing method according to the invention. The image forming 
apparatus shown in Fig. 1 includes a photosensitive member 1 serving 
as the electrostatic latent image carrier . Around the photosensitive 
member 1, a charger 2, an image exposing device 3, the developing 
device 4^ the transfer device 5, a cleaning blade 6 and a charge erasing 
device 7 are arranged in this order. 

[0045] The developing device 4 also serves as a part of the toner 
separating and removing device 8. In Fig. 1, a supply portion 101 
is disposed on the left of the developing device 4 for supplying the 
continuous image receiving sheet in a folded form. The ridge toner, 
removing device 9 is disposed on the right side of the_photos_ensitive 
member 1 and the transfer device 5. A discharge tray 102 for 
discharging the image receiving sheets on which the toner image is 
formed, is disposed on the right side of the device 9. 
[004 6] The photosensitive member 1 is driven to rotate cloclcwise in 
the figure by a drive device (not shown) for image formation. 

The charger 2 carries a DC voltage of, e.g., -600 V supplied 
from a power source PWl, and thereby can uniformly charge a surface 
of the photosensitive member 1, which is being driven to rotate, to 
carry a predetermined potential. 
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[0047] The image exposing device 3 performs image exposure 
corresponding to original image information to form the electrostatic 
latent image on a charged region of the photosensitive member 1, which 
is charged by the charger 2. The image exposing device may include 
a scanner for optically scanning the original image and performing 
image exposure on the photosensitive member 1. 

The developing device 4 has a magnet roller Mg having magnetic poles, 
and a developing roller 41 fitted around the magnet roller Mg. In 
the developing operation, a drive device (not shown) drives the 
developing roller 41 to rotate clockwise in the figure. The 
developing roller 41 is supplied with a. DC developing bias of, e,g,, 
-200 V from a power source PW4 . 

[00 48] The developer DV for development is formed of a mixture of 
a black and negatively chargeable magnetic toner and 
contact-chargeable (positively chargeable) non-magnetic white 
particles corresponding to the carrier, although not restricted 
thereto. The toner contains, as a magnetic material, ferromagnetic 
ferrite powder. The toner and the white particles may have the 
particle diameter of about 3 yim - 30 yia, and have the particle diameter 
of about 10 ]im in this embodiment. 

[0049] In connection with the particle diameters of the toner and 
the like, description is also given of the irregularities of the image 
receiving sheet. The image receiving sheet S is formed of a sheet 
core layer si shown in Fig .4(F) which is made of paper and an irregular 
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layer s2 which is made of synthetic resin and white pigment applied 
onto one side of the layer si, and has a white appearance as a whole, 
although not restricted to this. In Fig. 4(F) , T indicates the toner 
shown in an exaggerated manner. 

[0050] As shown in Fig. 4(A), a pattern of the irregularities, for 
example, is the square or oblong concavities R, which are formed 
uniformly and dispersedly, with the ridges P surrounding the 
concavities R- Another pattern comprises the groove-like 
concavities R with the ridges P on both sides, formed uniformly and 
dispersedly in parallel with each other, as shown in Fig. 4(B) . A 
further pattern comprises the convexities P, circular in section, 
formed uniformly and dispersedly, with regions of the concavities 
R surrounded by the convexities, as shown in Fig. 4(C) . Yet another, 
pattern of Fig. 4 (D) differs from the pattern shown in Fig. 4 (C) 
in that the convexities P, non-circular (e.g., oval). in section,__are _ 
formed instead of the convexities circular in section. An additional 
pattern of Fig. 4(E) differs from the pattern shown in Fig. 4 (D) in 
that the convexities P, non-circular in section, extend in random 
directions but are formed uniformly and dispersedly as a whole. The 
pattern of Fig. 4(E), although dependent on the size, shape and the 
like of the convexities, can be such that the convexities are unlikely 
to fit into the concavities resulting in suppressing the toner image 
from being disturbed, if the image receiving sheets are piled up with 
the toner image forming surfaces facing each other. 
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[0051] In this embodiment, the pattern of Fig. (C) is used. In Fig. 
4(F), a concavity s21 of the irregular surface s2 ' provided by an 
irregular layer s2 may have a width D of, e.g., about 30 ym - 200 . 
pm. A minimum inner diameter is about 50 yim in this embodiment. A 
height H of the convexity s22 is, e.g., about 10 lam to 80 ym. The 
height is about 40 pimin this embodiment. A thickness, width or diameter 
W of the convexity may be about 5 pm - 30 ]}m. A maximum width of 
the convexity is about 20 \xnx in this embodiment. 

[0052] The image receiving sheet S has the irregular surface s2', 
in which, the concavities s21 and the convexities s22 are dispersed 
substantially uniformly. The total area occupied by the concavities 
s21 of the irregular surface s2 ' is larger than the total area occupied 
by the convexities s22. Each concavity s21 has a depth and a width, 
which are larger than the size of the toner, and therefore can receive 
and accommodate two or more toners inside. . Al though _tliis embodiment 
employs the continuous image receiving sheet of the foldable type, 
the image receiving sheets of a cut-sheet type may be employed. 
[0053] The image forming apparatus is again described. The toner 
separating and removing device 8 includes a developing device 4 and 
a charger 81 located above a developing roller 41 of the developing 
device 4 with an image receiving sheet transporting path therebetween. 
The charger 81 in this embodiment is a corona charger. However, the 
charger 81 may be of another type such as a charging brush type or 
a charging roller type. For separating and removing the toner from 
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the image receiving sheet S, the charger 81 is supplied with a DC 
voltage of, e.g., -1000 V and an AC voltage in a superimposed fashion 
for separation and removal of the toner from a power source PW8 . 
[0054] The transfer device 5 is formed of a charger of a corona 
discharging type, and is supplied with a DC transfer voltage of , e.g., 
-1000 V from a power source PW5 for transferring the toner image from 
the photosensitive member 1 onto the image receiving sheet S. 

The ridge toner removing device 9 is formed of a charger 90 
disposed above the. image receiving sheet transporting path, a toner 
scrubbing roller 91 disposed under the image receiving sheet 
transporting path, and a blade 92 for scraping off the toner and others 
from the roller 91. Instead of the roller 91, the device may employ, 
for example, a rotary belt, a roller provided with toner removing 
projections or a rotary belt provided with the toner removing 

projections. 

[0055] The charger 90 in this embodiment is a charging brush roller, 
but another type of the charger may be employed. The charger 90 is 
supplied with a DC voltage of, e.g., +6000 V from a power source PW9 
for removing the toner from the top portions of the ridges of the 
image receiving sheet. A blade 6 in contact with the 

photosensitive member 1 as well as the roller 91 and the blade 92 
is surrounded by a casing 93. A transporting screw 61 is disposed 
in the lower portion of the casing, and a developer transporting pipe 
62 extends from the screw 61 to the developing device 4 . The screw 
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61, pipe 62 and others forma developer returning device 60 for supplying 
the developer to the developing device 4 . 

[005 6] According to the image forming apparatus described above, the 
charger 2 uniformly charges the surface of the photosensitive member 
1, and the image exposing device 3 effects image exposure based on 
original image information on the charged region so that the 
electrostatic latent image is formed on the photosensitive member 
1. The developing device 4 develops the electrostatic latent image 
into the visible toner image. In this operation, the developing 
roller 41 holds, on its surface, spikes of the developer DV containing 
a magnetic toner and taking the form of a magnetic brush, and is driven 
to rotate clockwise in the figure. Also, the developing roller 41 
is supplied with the developing bias to form the electrostatic latent 
image . 

[00 57] The toner image thus f ormedmoves to a trans f er region containing 
the transfer device 5, in accordance with rotation of the 
photosensitive member 1. The image receiving sheet S is supplied 
from the image receiving sheet supply portion 101, and is sent to 
the transfer region by a feed roller pair Fl . The image receiving 
sheet S thus sent may already carry the toner image, in which case 
the toner image on the sheet S is separated and removed by the toner 
separating and removing device 8 while being sent. 
[00 58] In the toner separating and removing device 8, the charger 
81 applies electric charges for toner separation and removal to the 
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image receiving sheet S . Thereby, the toner adhered to the concavities 
of the irregular surface of the image receiving sheet is separated 
therefrom, and moves toward the developing roller 41, or the toner 
in the concavities attain a state allowing easy separation. The 
toner moves toward the developing roller 41 owing to the influence 
of electrostatic force as well as stirring by themagnetic force applied 
by the magnetic brush spikes on the developing roller 41. As a 
resultant phenomenon, a part of white particles in the spikes adhere 
to the image receiving sheet S. This effectively affects removal of 
a black toner. The toner thus separated and removed is reused in the 
developing . device 4 . 

[0059] The image receiving sheet S from which the toner is already 
separated and removed moves to the transfer region, in which the 
transfer device 5 transfers the toner image formed on the 
photosensitive member 1. This toner image transfer is performed by_ 
electrostatically transferring the toner in the toner image primarily 
onto the concavities s21 (See Fig. 4(F) .) of the irregular surface 
of the image receiving sheet. In this operation, the white particles 
which were adhered to the image receiving sheet in the toner separating 
and removing device 8 move toward the photosensitive member 1- After 
the transfer, the developer remaining on the photosensitive member 
lis removed by the blade 6, and is returned to the developing device 
4 by the developer returning device 60 for reuse. After the transfer, 
the electric charges remaining on the photosensitive member 1 are 
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erased by the charge erasing device 7. 

[0060] The image receiving sheet S carrying the toner image thus 
transferred moves to the convexity toner removing device 9, and is 
supplied with charges of the polarity . opposite to the chargeable 
polarity of the toner by the charger 90. Thereby, the toner which 
was adhered to the top portions of the convexities of the irregular 
surface of the image receiving sheet is separated therefrom, or attains 
the state allowing easy separation so that the toner is removed from 
the top portions of the convexities by the roller 91 scrubbing the 
ridges. 

[0061] The toner thus separated is scraped off by the blade 92 in 
contact with the roller 91, and is returned to the developing device 
4 by the returning device 60 for reuse. 

In this manner, the toner image is formed, and the toner is removed 
from the convexities. The image receiving sheet S thus processed is 
fed by the feed roller pair F2, and is accommodated in a discharge 
tray 102. The toner image on the image receiving sheet S is in such 
a state that the toner forming the image is located within the 
concavities s21 of the irregular surface s2* of the image receiving 
sheet, and is protectedby the convexities s22 of the irregular surface. 
Consequently, the toner image formed on the image receiving sheet 
can maintain the state of the required toner image unless an excessively 
large external force is applied, although the toner image is merely 
adhered to the sheet, and is not subjected to fixing processing such 
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as heating employed in the conventional image forming method. During 
viewing the toner image on the image receiving sheet, storing the 
image receiving sheet, or merely moving the sheet, the image receiving 
sheet may come into contact with another sheet or may be touched with 
a finger so that a small external force is applied thereto. However, 
such a small external force does not cause disadvantages such as 
remarkable disturbance of the toner image and adhesion of the toner 
to the rear side of the overlaid image receiving sheet. 
[00 62] Since the toner is merely removably adhered to the image 
receiving sheet, the toner can be separated and removed so that the 
separated and removed toner and the image receiving sheet subjected 
to toner separation can be reused. Referring to Fig. 2, description 
is given of another example of the image forming apparatus, which 
can be used for implementing the non- fixing type image forming method 
and the image formation material reusing method, according to the 
invention. 

[00 63] The image forming apparatus shown in Fig. 2 differs from the 
image forming apparatus shown in Fig. 1 in that a developing device 
4' is employed insteadof the developing device 4, anda toner separating 
and removing device 8' is disposed upstream and independently of the 
developing device 4'. Structures other than the above are same as 
those shown in Fig. 1. The developer DV and the image receiving sheet 
S are same as those already described. The same parts and portions 
as those in Fig. 1 bear the same reference numbers. 
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[0064] Similarly to the developing device 4, the developing device 
4' has a magnet roller Mgl having magnetic poles, and a developing 
roller 41' fitted around the magnet roller Mgl. For developing, a 
drive device (not shown) drives the developing roller 41* to rotate 
clockwise in the figure. The developing roller 41' is supplied with 
the DC developing bias of, e.g., -200 V from a power source PW4 . The 
developing device 4 ' develops the electrostatic latent image on the 
photosensitive member 1 in a manner similar to that of the developing 
device 4 shown in Fig. 1. 

[00 65] The toner separating and removing device 8' has a magnet roller 
Mg2 having magnetic poles, and a roller 401 fitted around the magnet 
roller Mg2 . The lower side of the roller 401 is surrounded by the 
casing 40, in which the developer DV is accommodated in advance. 
The toner separating and removing device 8' includes the charger 81 

located above the developing roller 401 with the image receiying^sheejt 

transporting path therebetween. 

[00 66] A transporting screw 402 is arranged in a lower end of the 
casing 40. The screw 402, a toner transporting pipe 403 which 
extends therefrom to the developing device 4' and the lilce form a 
toner returning device 400. For separating and removing the toner 
from the image receiving sheet S passing through the toner separating 
and removing device 8 ' , the drive device (not shown) drives the roller 
401 to rotate cloclcwise in the figure. The roller 401 is supplied 
with the DC bias of, e.g., ^200 V from a power source PW4 ' . Further, 



-39- 



the charger 81 is supplied with a DC voltage of, e.g.^ -1000 V and 
an AC voltage in a superimposed fashion for separation and removal 
of the toner from the power source PW8 . 

[0067] In this toner separating and removing device 8', the toner 
on the image receiving sheet S moves toward the roller 401 owing to 
the electrostatic force and the magnetic force so that the toner is 
separated and removed from the image receiving sheet, similarly to 
the toner separating and removing device 8 shown in Fig. 1. As a 
resultant phenomenon, a part of white particles adheres to the image 
receiving sheet S. This effectively affects separation and removal 
of .the toner. The toner thus separated and removed is returned to 
the developing device 4' by the toner returning device 400 for reuse. 
[00 68] In the same manners as those of the image forming apparatus 
of Fig. If the toner image is formed on the image receiving sheet 
after removal of the toner and the toner is removed from the convexities 
of the irregular surface of the image receiving sheet, as well as 
other operations. Referring to Fig. 3, description is given of 
further example of the image forming apparatus, which can be used 
for implementing the non- fixing type image forming method and the 
image formation material reusing method according to the invention. 
The image forming apparatus shown in Fig. 3 differs from the image 
forming apparatus shown in Fig. 1 in that a developing device 4" is 
employed instead of the developing device 4, a toner separating and 
removing device 8" is disposed upstream of the developing device 4" 



-40- 



instead of the toner separating and removing device 8, and a ridge 
toner removing device 9 ' is employed instead of the ridge toner removing 
device 9. Structures other than the above are same as those shown 
in Fig. 1, The same parts and portions as those in Fig. 1 bear the 
same reference numbers. The same image receiving sheet S is used- 
However, a developer DV used in this embodiment is a one-component 
developer formed of a • negatively chargeable magnetic toner. 
[00 69] Similarly to the developing device 4, the developing device 
4" has a magnet roller Mg3 having magnetic poles, and a developing 
roller 41" fitted around the magnet roller Mg3. In developing, a 
drive device (not shown) drives the developing roller 41" to rotate 
clockwise in the figure. The developing roller. 41" is supplied with 
the DC developing bias of, e.g., -200 V from a power source PW41. 
The developing device 4" develops the electrostatic latent image on 
the photosensitive member 1 by means of a magnetic brush of .a_jaagne tic . 
toner formed on a surface of the developing roller 41". 
[0070] The toner separating and removing device 8" has a magnet roller 
Mg4 having magnetic poles, and a roller 401" fitted around the magnet 
roller Mg4 . The lower side of the roller 401" is surrounded by a 
casing 40", in which the developer DV is accommodated in advance 
and cycled between the casing 40" and the developing device. The 
toner separating and removing device 8" includes a charger 81" located 
above the roller 401" with the image receiving sheet transporting 
path therebetween. 
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[0071] The transporting screw 402 is arranged in a lower end of the 
casing 40". The screw 402, the toner transporting pipe 403 which 
extends therefrom- to the developing device 4" and the like form the 
toner returning device 400. For separating and removing the toner 
from the image receiving sheet S passing through the toner separating 
and removing device 8", the drive device (not shown) drives the roller 
401" to rotate clockwise in the figure. The roller 401" is supplied 
with the DC bias of, e.g., -200 V from a power source. PW40. Further, 
the charger 81" is supplied with a DC voltage of, e.g.> -1000 V and 
an AC voltage in a superimposed fashion for separation and removal 
of the toner from the power source PW8". 

[00 72] In this toner separating and removing device 8", the toner 
on the image receiving sheet S moves toward the roller 401" owing 
to the electrostatic force and the magnetic force so that the toner 
is separated and removed from„the image receiving_sheet, similarly 
to the toner separating and removing device .8 shown in Fig. 1. The 
toner thus separated and removed is returned to the developing device 
4" by the toner returning device 400 for reuse. 

[0073] The toner image is formed on the image receiving sheet after 
removal of the toner in the same manner as that of the image forming 
apparatus shown in Fig. 1 except for that the developing device 4" 
is used instead of the developing device 4. The convexity toner 
removing device 9' includes a brush roller 94 which can scrub the 
convexities of the irregular surface of the image receiving sheet.- 
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A drive device (not shown) drives the brush roller 94 to rotate 
counterclockwise in the figure so that the brush roller 94 can remove 
the toner from the convexities of the image receiving sheet, and can 
also remove the developer remaining on a surface of the photosensitive 
member 1. The surface of the photosensitive member 1 is also 

cleaned up by a blade 6. 

[0074] The brush roller 94 and the blade 6 are surrounded by a casing 
95, and a transporting screw 61 is arranged in a lower end of the 
casing 95. The screw 61, a toner transporting pipe 62 which extends 
therefrom to the developing device 4" and the like form a developer 
returning device 60. 
[0075] 

[Effects of the Invention] The invention provides the image forming 
method for forming the toner image on the image receiving sheet, 
particularly the image forming method of the non-fixing type, iny/hich 
the toner image is not fixed to the image receiving sheet in contrast 
to the prior art and the toner image is held for image formation on 
the image receiving sheet in such a state that allows separation and 
removal, and thereby allows reuse of the toner removed from the image 
receiving sheet a:iready subjected to toner image formation and/or 
the image receiving sheet. 

[0076] The invention also provides the method of reusing the image 
formation material, which allows separation and removal of the toner 
from the image receiving sheet carrying the toner image, and allows 
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reuse of the toner and/or the image receiving sheet. The invention 
further provides the image forming apparatus of the non-fixing type 
which is suitable for implementing the image forming method of the 
non-fixing type and the image formation material reusing method 
according to the invention. 

[0077] The invention furthermore provides the image receiving sheet 
which is suitable for implementing the image forming method of the 
non-fixing type and the image formation material reusing method 
according; to the invention. The invention additionally provides the 
developer which is suitable for implementing the image forming method 
of the non-fixing type and the image formation material reusing method 
according to the invention. 
[Brief Description of the Drawings] 

[Fig. 1] Fig. 1 shows a schematic structure of an example of the image 
forming apparatus for implementing the non-fixing type image forming 
method and the image formation material reusing method according to 
the invention; 

[Fig. 2] Fig. 2 shows a schematic structure of another example of 
the image forming apparatus for implementing the.non- fixing type image 
forming method and the image formation material reusing method 
according to the invention; 

[Fig. 3] Fig. 3 shows a schematic structure of a further another example 
of the image forming apparatus for implementing the non- fixing type 
image forming method and the image formation material reusing method 
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according to the invention; and 

[Figs. 4] Figs. 4(A) to 4(E) show patterns of the irregularities on 
the image receiving sheet, and Fig. 4(F) is an enlarged section view 
showing an example of the image receiving sheet. 
[Explanation of Symbols] 

1- — photosensitive member, 2 charger, PWl power source for 

charging the photosensitive member, 3 image exposing device, 

4 developing device, Mg magnet roller, 41 developing roller, 

DV developer, PW4 power source for developing bias, 5 transfer 

device, PW5 power source for transfer of toner image, 6 cleaning 

blade, 60 developer returning device, 61 transporting screw, 

62 developer transporting pipe, 7— charge erasing device, 

8 toner separating and removing device, 81 charger, PW8 power 

source, 9 convexity toner removing device, 90 charger, 

91 toner scrubbing_ roller, _92 cleaning blade,. 93 casing, 

101 image receiving sheet supply portion, 102 discharge tray, 

5 image receiving sheet, si sheet core layer, s2 irregular 

layer, s2' irregular surface, s21 concavity, s22 convexity, 

T toner, P---ridge, R concavity, 4' developing device, 

41/ developing roller, Mgl magnet roller, 8' toner 

separating and removing device, 401 roller for separation and 

removal of toner, Mg2 magnet roller, 40 casing, 400 toner 

returning device, 402 transporting screw, 403 toner 

transporting pipe, PW4'^ power source, 4" developing device. 
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Mg3 magnet roller, 41'' developing roller, PW41 power source, 

DV developer, 8'' toner separating and removing device, 

J4g4 magnet roller, 401" roller for separation and removal of toner, 

40" casing, PW40 power source, PW8" power source, 9' 

convexity toner removing device, 94 brush roller, 95-^ — casing 
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